Flow-Based Immunosensing Using the Pore Channel of a Porous Membrane As a Reaction Space.
This Letter describes a new rapid and sensitive immunosensing device using the pore space of a porous membrane as the reaction space. A track-etched membrane with uniform cylindrical pores is used as the base substrate of this device. The capture antibodies are covalently and densely immobilized inside the membrane pores by the uniform introduction of poly(acrylic acid) (PAAc) via the plasma graft polymerization technique, followed by the active ester method. This membrane shows excellent antibody retention by covalent binding. The detection test was carried out via a sandwich-type assay, and all reaction steps from the antigen-antibody reaction to the enzyme reaction were conducted by permeating each solution into the pores. The detection test showed a signal comparable to that of the conventional enzyme-linked immunosorbent assay, although the detection time required in the test was shortened to 35 min. The reason for achieving both high sensitivity and short detection time is that the antibody accumulated pore space with high selectivity and promoted contact between the reactants by solution permeation. This report is expected to aid the design of systems for membrane-based devices, which currently have problems associated with sensitivity, rapidity, selectivity, or amount of sample. We further expect that this system could be applied to various diagnostic areas, including point-of-care testing.